


Af~wer bcfoj u in America’s pasl has rhe presrrrl srcmed qrrile so close In the laIrlr.e. 
This is a catalytic agr; new droeiopnleats in science, go~ernr~tea~, ~US~PSS aad the 
arts tumble one after the other, inter-act and chnnge SO sroijtly thal jelu men are aware 

that the things we see, touch, hear and think are, /or the most part, obsolete. And if 
t/w change is a dramatic one, at the heart oj this change lies a crisis in leadership. 

rho are the brightest yoang men of 1958, the potential Iraders oj tomorrow? R’hat 
have they accomplished, what are they seeking-and where are they taking US? To 

answer these questions, Esquire asked Dr. Paul Rlopsteg. Senator Paul Dot~gl~s, CntlC 

Dtoigkt Maedonald, and businessmnn Robert Weaver to search their fields /or the most 
oatstanding men under 36. On the following pages are the results 01 that search, 52 
yor,ag mea (and two women) tohow achicoerncrtts aad ambitions may lorecast, nlore 
accurately than the dreams oj George Orwell, the true nature 01 the year 1984. 
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for lfre Adr*arLcement of Science 

T 0 the casual observer, science means machinery, skvscrapcrs, 
atom bombs, space missiles, lifesaving drugs. The prac&nl man 

may knolv thcsc nontlcrs arc not inagic, but rather applications of 
llic fu1i~l;1mc1ital principles of nat~irc. Ilc’s for finding more of 
them-they might conic in handy sometlay-but if hc is not stcepctl 
in scicncc lie may think it a bit q~1ccr that scientists should pursue 
them for their own sake. 

It is too bad. The s1w111 group of young men working in basic 
rcscarch are potentially the most influential men alive. The technol- 
ogy of our treat-grandchiltlren and their concepts of the physical 
world, including themselves, will emerge from what these men arc 
doing now. Yet most of them arc unknown to ncjvspapcr readers. 

There are reasons. The techniques of science are becoming so 
spccialircd and so much work is going 011 that scientists may be lay- 
1nc11 even in their o\vn fields. Frequently they are no help in cxtra- 
scicntilic afTairs. Their 111otivations, their mcthotls, their tempo, 
their vcr!’ intcnsit!,, cvcn their social habits set them apart. For long 
stretches at a time their T\ork may seem dull. The boundaries of 
I,~iowlccl~e yicltl slowly. From the outside, their succcsscs somctimcs 
look tri\.ial, or the!, may be impossible to unclcrstand. 

Occasionally, however, an csciting variation occurs in the usunl 
pattern IVIWJI a major a(I~nncc-sonlctimcs rcferrcd to as a “break- 
through”-is inade on the frontiers of jgnorancc. Such flashes of 
gcni~fs arc a nmt important ingrctlicnt of cxceptionnl practical prog- 
I‘css. Always thev arc shining intellectual achievements. 

Can we ;tIentify genius in scicncc, find the young scicntisfs who 
have alrcady made important contributions and arc brilliant minds 
to watch? It would bc quite impossible, of course, to predict who 
jvill ninkc scicntilic history in the nest twenty-five years. X0 one 
c.111 tell l\.ho \vilI lint1 something as \‘ct unknown. No scientist is 
c~ompctrnt to jut1s.c the \rork of men ;utsidc his licltl. I asked scv- 
cral outstaiitling lcatlcrs in cacli field to irlcntify the nicn under 
36 whom they rqard as most promising in their areas. As though 
by tlcsign, the same iiaiiics turnccl up again and again. \\‘hat’s 
more, the \vork of these young men tcndctl to define the frontiers of 
their rcscarch irzsiclc tl1c nfom. 

Theoretical physicists regard the new bo1nbs as disturbing, but 
scientifically irrcIcvant, applications of a principle established many 
vears ago about the inner workings of the atom. They arc excited 
about the spcccl with which new theories arc being testctl to ac- 
count for the mysterious forces which hold the nucleus of the atom 
togctlier. 

The nucleus is itself a collection of particles which don’t hold 
toqthcr by the usual pull of gravity. If they are all positively 
charged, they should push away from each other. The big accelcr- 
ators \rhich tear atoms apart show that there must be much more 
powerful forces which work across the infinitesimally short distances 
inside the nucleus. To see how these forces might work, theoretical 
physicists devise models which their cxpcrimcntal friends can test 
in the cyclotron. 

Much as the planet Uranus was prcdictctl from the obscrvctl 
irregularities of motions of other planets, new parljclcs arc prctliclccl 
to explain the ones we’ve “seen” so far. The predicted particles frc- 
qucntly do show up, but somctimcs still newer ones conic along 
which wcrc not prcdictcd by the model. Current ~~~otlels of the 
nucleus populate it with mesons, pions, neutrinos, lambdas, sigmas, 
and many other shifty newcomers constantly darting in and out of 
other nucleons. 

I\lany model designers and testers arc enthusiastic youngsters. A 
good example is 29-year-old hlurrag G&Mann, associate professor 
of physics at the California Institue of Technology. Gcll-Mann sa\‘s 
high-school physics bored him, but his father, a language tcach&, 
nssurctl him it bccnmc intcrcsting later on. He discovcrctl the chal- 
lcnge of physics for him& al Yale, graduating at 19 antl winning 
his Ph.D. at hI.1.T. two years later. On a trip to Europe at 23 he 
hit on a schcmc for bringing or&r out of the mudtllc of strnngc ~LW 
particles which is proving as useful as the Mcndelcycf table of 
&mica1 elements. Because physicists themselves call the particlrs 
strange, hc christened the system “The Strangcncss Theory.” llc 
has pretlictcd discovery of some new ones. At Caltcch, lie nnd 40- 
pear-old Richard Feynman try out ideas on each other in cxL1bcrant 
blackboard sessions relicvcd by papercIip flipping. 

Last year the Nobel PriLc in physics ivcnt to two physicists who 
initiated experiments that provctl that the supp0scdly uni\crsnl law 
of parity conservation doesn’t always hold in the strange new world 
of nuclear particles. Tsung-Dao Lee, 3 1, and Chen Ning Yang, 36 
this month, wcrc both born and brought up in China. Son of a 
professor of mathematics, Yang came to the United States for grad- 
uate study on il scholarship provitlctl by the intlcmnit~ tlic U.S. 
cxactetl from China for the Boxer l<cbcllion of 1900 ant1 rcturnctl 
to China for educational purposes. Son of a Shanghai businc~ssmaii 
and grandson of a Chincsc Episcopalian minister, Lee cnmc hcrc at 
19 on a Chinese government scholarship. 

The fellow countrymen met at the Universitv of Chicago, where 
Enrico Fermi and Edward Teller were teaching. Yang went 011 to 
work at the Institute for Advanced Study in l’rinccton, which Fin- 
stein and Oppcnhcimer have made famous, Let to the phvsics de- 
partment of Columbia University. Both married Chincsc girls they 
met here. 

The two are great friends and they often talked ph!;sics. Like 
physicists all over the world, they were talking jn 1956 about the 
puzzling behavior of a subatomic particle which upset dccl>-rnotcd 
concepts that wcrc thought to bc well ostablishctl. 

IHere is how Dr. Yang himself corrcctcd my effort to explain 
wl1n t the). did : 

“One of these concepts, that of the symmetry bctwccn right and 
left for all physical phenomena, was rcgardctl as very soljtllv prov~~1, 
and was called by the physicists the law of parity conservation. I-cc 
ant1 Yang obscrrctl that an explanation of tlic puzzling belm~ior of 
the meson would come about very naturally if this law of right-left 
s!‘mmctrv should bc violated. They then lau1~chcd a pcnctratin,g 
examination and came to the startling conclusion that, although 
universally acccptecl, this law did not have a solid basis. 

“A number of crucial cxpcrimcnts to test the law of parity toll- 
scrvation wcrc suggestctl by Let and Yang in their work. 

“The first such experiment was pcrformctl bv Dr. Chicn Shiung 
\VLI (OJIC of the comparatively few rvomc11 physicists in tlic worltl) 
of the Columbia University Physics Dcpartmcnt, together with Dale 
D. Mippcs :mtl Drs. Ernest Ambler, Raymond \V. 1 I;~ywirtI, mtl 
Ralph P. Hudson of the National Bureau of Standards in \Vashing- 
ton. The cxpcriment was very tlificult. But what was more tlis- 
couraging to the experimental group was the fact that few if any 
physicists really bclicvetl in Lee and Yang’s suggestion that the wclf- 
beloved law of right-left symmetry could be violated. The betting 
odds at that time wcrc fifty to one against any violation of the law. 
In face of these heavy odds the experimental group persisted, SLIS- 
tainecl by their conviction that the scientific spirit of inquiry should 
come bcforc every other consideration. 

“Their pcrsistcnce was amply repaid when in January, 1957, 
their experiment came to the dramatic conclusion that the law of 
right-left symmetry was complctclv disobeyed in a class of subatomic 
phenomena. Rapidly, in succcss1on, physicists all over the world 
performed the other experiments suggested by Lee and Yang and in 
each case the law of right-left symmetry was found to bc violated.” 

To cvcrybody’s surprise Let and Yang shared the Nobel Prize in 
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19 5 7. Nobel recognition had never followed a basic discovery SO 
fast. Their insight is not going to change everyday aEairs on this 
planet, but it is an intellectual lanthnark in our effort to conceive 
the world beyond our immediate experience. 

Outside the galaxy 

Astronomers discovered nuclear forces in studying the intense 
heat of stars. Now advances in physics are helping astronomers 
piece together n new chemical anti physical history of the universe. 
Thirty-two-year-old Allan llex Santluge is one of a team of twelve 
astrononicrs who are gathering and interpreting evidence of galaxies 
millions of light years away at the Mt. \Vilson and Palomar Obser- 
vatories in California. Each gets a six-night turn “on the mountain” 
ant1 spends the rest of the iuonth analydg his data in the valley. 

Dr. Santloge, son of a teacher of business nchninistration at Rlian~i 
University in Ohio, rcatl science fiction as :I boy and dccitletl for a 
c3recr in astronomy when he first looked through a playninle’s little 
tclcscope. Today he insists that the motlcrn 200~inch tclcscopc is 
the real hero of current astronomy; he has been working with it 
seven of its nine years of existence. From 195 1 to 19 53 be measured 
the red shift in the spectra which confirm that the distant galasics 
,vc “see”’ as they were a billion years ago are moving away from us 
faster than those nearer us in time and space. This fact suggests 
that the universe is ;I finite closetl system which is expanding more 
slowly than it used to do. Dr. Sandage is now reconstructing the life 
history of individual stars. 

Inside the cell 
\\‘hat is different about self-reproducing matter or life? Biologists 

have 3 Ilc'W clue. In the last few ycurs they have isolated the tem- 
pl:ltes inside every cell which keep living r material organized in its 
own pattern. One of these templates is dcsoxyribonucleic acid- 

Six years ago, when he was onlv twenty-four, Chicago-born James 
D. \Vatson ant1 the English ph&icist F. H. C. Crick worked out a 
model of the long, string-like DNA molecule in the Cavcndish Lab- 
oratory at Cambridge, England. They suggested that it acted as if it 
were two identical strings wound around each other. Unwind the 
strings, anti each might assemble just the group of atoms needed to 
grow ;I new partner. Now assistant professor of biology at Harvard, 
Dr. \V;~tson is trying to corrclale the struclurc of the DNA molecule 
with its biological role as the key genetic material. 

‘rhirty-three-yc~~r-01~1 Joshua Lcdcrberg, newly. crppointcd chair- 
m;1n of the newly created ( 195 7) clep;irtmcnt oi nictlical genetics 
at the University of \Visconsin, has helped throw light on the mnr- 
~elous evolutionary device by which genes are conibincd from two 
pirrcnts to produce a slightly differing individual. In graduate school 
at Ynlc he started tvorking on bacteria, the single-cc]Icd organisms 
jyhich reproduce by the simple process of splitting. \Vhcn Lederbcrg 
antI his team mixed clifl’ercnt strains of bacteria together they got one 
iI1 :I million offspring with characteristics of both, just as if they bad 
hati tlvo parents instead of one. 

Further studies of bacteria at the University of \\‘isconsin con- 
vinced I.ctIcrberg that bacteria have genes strung along chromosomes 
just like liighcr forms of life. Soinc bacteria seem to bc “malts” \vho 
ci111 cllangc characteristics of “females.” Untlcr the microscope he 
ww those. with “n&” chnr;lctctrislics approach the fcmalc~s; the 
malts, with part of the DNA molecule of which chromosomes are 
ndc, penetrate the femnlcs. This “conjugation” takes half an hour. 
\Vhcn llie I’cmalc prlncr 1alc.r divides, the two new bactcri:r share 
equally the genetic material. Letlcrberg’s discovery of sex in bacteria 
gives geneticists a perfect laboratory organism. Uactcria are simple, 
compact, cheap, prolific, and a new generation is produced every 
twenty minutes. 

Inside the molecule 

As biologists follow the trail of life deep into the cell, they join 
forces with the chemists whose province is the n~olccule. Chemists 
are doing more of their work on the big, complex molcculcs of life. 
lloth of the young chemists mentionctl by leaders broadly acquainted 



with a11 the specialties in this field are organic cRemists working on 
the structure of natural products. 

Dr. Elias J. Corey, 30-year-old Professor of Chemistry at the 
I~niversitv of Illinois, is credited with a “fifth sense” for the brilliant- 
ly simple solution of the confusing complications of certain molc- 
cules. He cracked the structure of fricdelin, a co1~1po~111c1 in cork 
antI other plants lrhich had ballled analysis for twenty-five years. 
Solutions such as this fascinate him because they clarify the bcau- 
tiful molecular rclntionships nmong nnlural products and reveal the 
t’undamcntal patterns of nature. 

I’rimnrily intercstctl in solving tough problems in chemistry and 
lindin~ new ones, Corey has ranged Jnorc widely than most them- 

ists to work on steroids, tritcrpencs, and theoretical problems in 
stereochemistry, the spatial architecture of molecules. Stereochcm- 
ical principles helped Dr. \\‘atson construct a three-dimcnsioiial 
motlcl of the DI\‘A molecule, for instance. 

City by presenting a totally new and unforeseen variety OF possi- 
bilities for diffcrcntinl geometry on a scvcn-dimensional sphcrc. 
He’s also interested in game theory which is usctl by military plan- 
ners, businessmen, and scientists to determine the best strategy 
against an opponent-enemy, competitor, or nature herself. Tlic 
head of mathematics at the Hand Corporation in Santa Monica, 
California, a research organization working on govcrnmcnt contracts, 
simply handed him a list of their toughest ~~nsolveti problems and 
stnrtctl getting answers. AII ardent mountain climber and skier, 
~Iilnor married a Slviss mctlical stutlcnt hc met in Zurich anti iiolv 
has two SOlIS. This past academic year they were at Oxford whcrc 
hlilnor worked with the ncpi~cw of the famous mathematician, 
A. N. \Vhitehead. Homcver, they will bc back at Princeton for the 
19 5 8-59 academic year. 

Dr. Corey discovered the sheer fun of solving problems on his 
0x1 II. His father died when he was a baby. He grew LIP in hlcthuen, 
I\l;lssachusctts, \yhcrc he clerked in a grocery store after school and 
x.15 interested iii sports, lang~iagcs, math, and trying out chemical 
c\pc~rimcwts at lLom~-. \\‘lLcn 1~ cntcrrd RI.1.T. the GJIJL~LIS was 

\vhirling \vith \v.Lr rcscarch projects and hc iliscovcrctl science as 
il career. No~171cia~s. for non-intellectual fun, he plays tcnnis, swims 
and climbs mountains \vitli chemist friends. Ilc also finds time to 

enjoy the lusq of a Alark III (Lincoln) convertible. 
Dr. Carl Djcrnssi, Professor of Chemistry at \Vayne State Univer- 

sity, in Detroit, js dcscribcd as “the brilliant youngster of the steroici 
industry.” Born in Vienna in 1923, he came to America before 
\\‘orld \\‘ar II, zipped through Kenyon College and got his Ph.D. 
in organic chemistry and biochemistry from the University of Wis- 
consin when he was only 22 years old. Four years later he was in 
Rlcaico City directing the fast-moving team of organic chemists 
at S!.ntcs, S.A., the pharmaceutical concern which synthcsitcs 
cortisone aiitl sex hormones from materials in lZIesican plants. Al- 
though he s~nllicsirctl many natural conip0~inds of interest to Syn- 
tes and developed a class of orally effcctivc steroid hormones such as 
Sorlutin, \vhicli is used for treating infertility and menstrual dis- 
orders, Djernssi’s principal interest is the structure of organic 
colllpoLlJl’ls. 

Another mathematical prodigy is 32-vcar-old Peter D. Lax, whose 
elegant solutions of classical problems in differential equations arc 
admired for their “light touch.” He’s dcvcloped methods to be usctl 
in solving equations in hydrodynamics that could be applietl to 
shock waves developed by rockets. Born in Budapest, where mnthc- 

matics is highly respected, his parents are physicians who flctl with 
their family to the U.S.; his fathrr has a practice in New York ant1 
his mother assisls him. I’ctcr Iaught himself calculus OII tlic brlal 
coming over, entered New York Llnivcrsity on the advice of llun- 
gnrhn scientist friends of the family. \Vhcn I’ctcr was ilraftctl nt 
18, Dr. Richard Courant of NW York University and others SW 
to it that the Army assigned him to Los Alamos, where he work4 
as a “hand computer” ad soon as a mathematical analyst. Back at 
N.Y.U. after the war, he married a pretty girl he met in a graduate 
course in complex variables and has stayed 011 at Dr. Courant’s 
Institute of RIathematical Sciences doing research and teaching. 
His wife, Dr. Anneli Lax, is a mathematician there, too. They have 
two small children. 

The seed of the future 

Thcsc young men arc all driven by a sense of excitement. They 
feel their disciplines are on the verge of acquiring insights as power- 
ful as those of Einstein. Unlike scientists of a generation ago, they 
are able to get clown to the possible ultimates in physics, in biology, 
and in chemistry. 

A prolific investigator with about two hundrecl papers to his credit, 
he has more references in the British Chemical Society’s annual 
roundup than any other American chemist of any age. He’s on leave 
from \i’ayne this year working with Syntcx in Mexico City. 

!r’c cannot see into the heart of the earth, but we can infer a great 
(lea1 about the lay of the Inntl tlolvn there from the travel time of 
carthquakc waves. BrookI! n-born 3 3-year-old Frank Press worked 
summers as a Columbia University graduate student in geophysics 
n-it11 a group which set off artiliciel earthquakes along the Atlantic 
coastal shelf to find out \rhat kind of rocks were under the ocean 
floor. He and Dr. SIaurice Ewing found evidence that continents 
tlon’t flo.1t around, as earlier s~~pposrtl, but are firmlv pkmtrtl on n 

dwp layer of old rocks differing from those untlcrly;ng the oceans 
a~ltl have probably been where they now stand OJI our maps for a 
long, long tjme. He JIOW heads Caltech’s Seismological Laboratory, 
nntl is one of the young geophysicists who hope to develop important 
new concepts of the earth, its past and its future. 

As a fair sample of the best in young scicncc, these men can’t 
imagine doing anything but what they’re doing. Their motivations 
are often aesthetic and they speak of the “beauty” of a solution as 
if it wcrc a painting. They enjoy the challenge of piecing together 
cvidcncc much as lowbrows enjoy crossword purzics, but the effort 
is dignified by their almost religious respect for the logic and order 
of nature. 

If they are somctimcs misuntlcrstood, the reason is that their wnrk 
has recently thrust them into the arena of public affairs whcrc the 
criteria arc not their own. Alany of them resent the political pi-es- 
sure for immediate applications to current problclns as dangerous to 
the scientific tradition. 

The poets of science 

i\Inthenlntici;Ins arc the pacts of science. Their artistic creations 
in logic I;cc,p ilic I ;~n~Li~~g~ OF scicnc~e pure. Pcrhnps Ixxi~~sc their 
;Ib~tr;ict art tloc~s not ~lcpc~ntl oii cspericncc IlLc!, oltcn acijicve early. 

Princeton’s 2--.. i I- i \ c 31 old associate professor of mathematics, Jo1211 
\\‘. hlilnor, is an authentic prodigy. Dr. A. \I’. Tucker, head of the 
I’rinccton math tlcpnrtmcnt, says ~lilnor’s college teachers didn’t 
feel the\ ever taught him anything. Five minutes after Milnor 
~alkcd &to Tucker’s office as an entering freshman, Tucker was 
talking to him as if hc were a professional collcaguc. Tucker thinks 
he must have bored through math texts on his own, because his teach- 
ers at Columbia High School in Maplewood, New Jbrsey, remember 
him onlv as a good math student who did all his homework neatly 
anti on &e. 

The young men I have mcntioncd were of an age to be strongly 
jnflucnccd by ~Vorltl \Var II. They wcrc usually accclcratcd through 
college and fired by the stirring scientific mobiliration they cnco~~n- 
tered there. hlany joined LIS because mar unsettled their own fnm- 
ilics abroad. Sadly enough, not one of the native-born scientists 
mentioned a high-school teacher as an influence. Sonic simply read 
books by themseIves as youngsters. To these, the fellowship of 
science they met at college \vas a revelation, and inany started on 
important work early through association with an outstanding in- 
vcsligator during their graduate-schooI days. Their rccortl is im- 
pressive justif~calion for the inveslment ii; grants and fc~llr1~rships 
by many institutions anal !;o!~crnmcnt agcncics. 

Because they emphasirc their work rather than thcmsclvcs, the): 
may sounti UJlLlSLld. Yet thry illI! L1lllISLld only iii intellcctunl ability- 
and intensity of purpose. \\‘hcn they get together to talk shop the) 
chatter away for hours with the enthusiasm of teen-agers planning a 
party. Two jn this group are mountain climbers, others are tennis 
players, swimmers, b’ .i 11~ watchers, hi4 addicts. Those we have 
acquired from abroad melt easily into the American pattern of liv- 
ing and playing. The image of 111~ scientist in the popular mind 
exaggcratcs their differences. They are simply people who enjoy 
their work. 

Rlilnor has contributed especially to modern algebraic topology. It is a good thing they do, for their work is man’s most important 
He startled the 19 56 International Topology Conference in Mexico enterprise. itt 
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